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1
Introduction
When DR-mode operation was introduced in the 5G System in in Rel-15 it was agreed to not work on any optimizations in Rel-15. Now that work is starting on Rel-16, this contribution proposes two possible enhancements, with justification:
-
Graceful “tune-away” from the current system.
-
Paging cause.

2
Graceful “tune-away”

This proposal was handled in SA2#123 Reno (S2-178362) and was postponed due to the then agreement that SA2 will not work on DR-mode optimizations in Rel-15.

When using DR-mode of operation the UE behaviour is impacted by UE’s lower layer capability. Specifically, UE can have one of these three lower layer capabilities:

1.
Single Rx: With this capability the UE can actively send and receive in only one system. In order to check the paging channel in the other system (or perform any other activity in the other system, such as periodic registration update) the UE needs to “tune away” from the current system.

2.
Dual Rx / Single Tx: With this capability the UE can listen to the paging channel in the other system while simultaneously being active in the current system. If the UE needs to respond to a paging message in the other system (or perform any other activity in the other system, such as periodic registration update) the UE again needs to “tune away” from the current system.

3.
Dual Rx / Dual Tx: With this capability the UE can simultaneously send and receive in both systems.

As described above, UEs with Single Rx or Dual Rx / Single Tx need to “tune away” from the current system while performing transmission in the other system, because the UE can transmit over only one RAT at a time.

This implies that the UE has to autonomously release the connection to the current system and make an access to the other system. From the network perspective, the UE will seem to have gone out of coverage. While networks can handle UEs going out of coverage, it can impact network algorithms and KPIs.

Observation 1: If UE autonomously releases the RRC connection when checking the other system, this will impact network algorithms and KPIs in the current system.

It is proposed here that the UE with Single Rx or Dual Rx / Single Tx capability should use the Service Request procedure in the current system to request network-controlled release of the RRC connection in the current system. This is similar to the procedure for CSFB to cdma2000 1xRTT described in TS 23.272 Annex B.3.

Two draft CRs are proposed against TS 23.501/23.502 and TS 23.401, respectively, to allow for graceful tune-away from 5GS and EPS.
Proposal 1: Agree in principle the proposal for graceful tune-away from 5GS and EPS, as described in the draft CRs against TS 23.501/23.502 and TS 23.401, respectively.

3
Paging Cause
In both EPS and 5GS the UE is not informed about the type of DL data that triggered the paging when the UE is in IDLE mode. The authors of this paper are of the opinion that providing a 1-bit information in the Paging message (“voice” vs “other”) can be useful in the context of DR-mode operation.
Consider for instance a UE that is either Single Rx or Dual Rx / Single Tx capable. This type of UE should keep all PDU Sessions in a single system (either EPS or 5GS) all the time because it is not capable for simultaneous transmission in both systems. In a 5GS network that does not support VoIMS adequately (e.g. due to spotty coverage) a voice-centric UE will need to keep the IMS PDU Session in the 5GS most of the time and perform EPS fallback for voice when a MO or MT call takes place.

The EPS fallback procedure works with UEs operating in either SR-mode or DR-mode. In case of DR-mode the EPS fallback procedure will be of much shorter duration because the UE was already pre-registered in the target system (EPS).
It is noted that EPS fallback requires use of combo nodes (PGW + SMF/UPF) to ensure IP address continuity. The use of combo nodes may not be desirable because it may require significant investments to deploy initially, whereas the combo nodes are likely to be phased out in short time, as 5GS coverage improves. A solution with no combo nodes, as described next, may be preferable.

Observation 2: The use of combo nodes for the IMS PDU Session may not be desirable. A solution without combo nodes should be preferable.

Consider the case where the DR-mode UE keeps the IMS PDU Session all the time in EPS, even when it is engaged in user plane communication on another PDU Session in the 5GS. The UE periodically monitors the Paging channel in EPS for any MT communication, while being connected to 5GS. When paging in EPS is detected, the UE can suspend the ongoing communication in 5GS (using graceful “tune-away” described earlier) and connect to EPS. However, if the paging in EPS is performed for some C-plane activity (e.g. MT SMS or location services), the move to EPS is not necessary, because according to TS 23.501 clause 5.17.2.3.3, the network should try to deliver the MT control plane request in the other system (i.e. in 5GS):
When sending a control plane request for MT services (e.g. MT SMS) the network routes it via either the EPC or the 5GC. In absence of UE response, the network should attempt routing the control plane request via the other system.
In contrast, if the UE is paged for IMS Voice, then the UE must connect to EPS to pick up the call.

In order for UE to know whether it is paged for voice or not, a Paging Cause is needed in the Paging message on EPS side. The MME is already able to determine whether the DDN (Downlink Data Notification) was caused by MT voice call based on the Paging Policy Indication (PPI), as described in TS 23.401 clause 4.9 (Paging Policy Differentiation).

Proposal 2: Agree in principle the introduction of a Paging Cause in S1 and E-UTRAN access stratum Paging message, as described in the draft CR against TS 23.401 (S2-186371).

It has been identified since Rel-14 (see [3], [4]) that in certain cases it is useful for UE to know the paging cause so that the UE can perform certain actions e.g. cancel or postpone other procedures such as PLMN selection. The paging cause can also be useful to prioritise paging for MT voice in dual-SIM dual-standby UEs, etc. It is therefore, proposed to introduce the Paging Cause in the 5G System, too. The AMF can deduce the paging cause based on the PPI signalled from SMF using principles of Paging Priority Differentiation as described in TS 23.501 clause 5.4.3.2.
Proposal 3: Agree in principle the introduction of a Paging Cause in N2 and NG-RAN access stratum Paging message, as described in the draft CRs against TS 23.501/23.502 (S2-186372, S2-186373).

We also propose to send LS to RAN2 asking them to introduce a Paging Cause in the access stratum Paging message sent to UE in E-UTRA (connected to either 5GC or EPC) and in NR.

Proposal 4: SA2 to send LS to RAN2 asking them to introduce a Paging Cause in the access stratum Paging message sent to UE in E-UTRA (connected to either 5GC or EPC) and in NR.
4
Conclusion

Here below is the summary of observations and proposals in this contribution:

Proposal 1: Agree in principle the proposal for graceful tune-away from 5GS and EPS, as described in the draft CRs against TS 23.501/23.502 (S2-186372, S2-186373) and TS 23.401 (S2-186371), respectively.

Proposal 2: Agree in principle the introduction of a Paging Cause in S1 and E-UTRAN access stratum Paging message, as described in the draft CR against TS 23.401 (S2-186371).

Proposal 3: Agree in principle the introduction of a Paging Cause in N2 and NG-RAN access stratum Paging message, as described in the draft CRs against TS 23.501/23.502 (S2-186372, S2-186373).

Proposal 4: SA2 to send LS to RAN2 asking them to introduce a Paging Cause in the access stratum Paging message sent to UE in E-UTRA (connected to either 5GC or EPC) and in NR.
Draft CRs are provided in companion documents for this meeting (S2-186371, S2-186372, S2-186373) illustrating the extent of the changes related to this functionality.
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